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MOON ORBITING 

EXPLORER SCHEDULED 

FOR JUNE 30 LAUNCH 

An Explorer spacecraft is scheduled fo r  launch by the 

United States w i t h  the  mission of orbiting the Moon t o  study 

interplanetary space phenomena i n  the  vicini ty  of the Moon's 

orb i t  around the Earth. 

The &-pound spacecraft I s  the fourth i n  a series of 

seven Interplanetary Explorers planned by the National Aero- 

nautics and Space Administration and the  first t o  attempt t o  

o rb i t  the Moon. 

The spacecraft, called Anchored Interplanetary Monitoring 

Platform (AIMP), is scheduled for launch from Cape Kennedy, 

Fla., no earlier than June 30. 

. _  
Because of the exceedingly precise t ra jectory reqyired 

for  its mission, the launching is limited t o  a dai ly  three- 

_ - - - _  minute perlod between June 30 and J u l y  3. 

The launch vehicle is the three-stage Thrust-Augmented 

Improved Delta rocket. 

during the planned 72-hour f l igh t  t o  the v ic in i ty  of the Moon 

where a small 916-pound t h r u s t  retromotor mounted on top of 

AIMP is scheduled t o  be fired making it possible fo r  the Moon's 

grav i ta t iona l  f ie ld  t o  capture the spacecraft. 

No midcourse maneuver w i l l  be made 
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If' a l l  events go a8 planned, t h e  spacecraf t  w i l l  a t t a i n  

a l u n a r  o r b i t  with an apolune or high point  above the Moon of 

about 4,000 statute  m i l e s ,  a per i lune of about 800 miles and 

an Inc l ina t ion  of about 175 degrees retrograde t o  the lunar  

equator,  I n  t h i s  o rb i t ,  AIESP would c i r c l e  the Moon once every 

ten hours , 

The primary mission object ives  of t h i s  Interplanetary 

Explorer launch a r e  : 

- t o  study a t  lunar  dis tances  t h e  magnetic t a i l  and mag- 

netosphere of the  Earth i n  interplanetary space e v e r y  29 and 

one-half' days rather than once a year  by means of a lunar an- 

chored spacecraf t ;  and 

- t o  measure interplanetary magnetic f ie lds ,  s o l a r  plasma, 

and energet ic  p a r t i c l e s  i n  c is lunar  space. 

Thus, p lacing AIMP i n t o  o rb i t  around the Moon anchors it 

i n  in te rp lane tary  space and permits extended per iods of study 

away from the influence of the Earth's magnetic f i e l d  which 

is  &I times s t ronger  than the lunar magnetic f i e ld .  

o r b i t  w i l l  take AIMP through the Earth 's  magnetic t a i l  once a 

month as compared with the once a year s t u d i e s  possible  fron! 

highly e l l i p t i c a l  Earth o rb i t s .  

The Moon's 

I n  addi t ion  t o  i t s  s tudies  of in te rp lane tary  phenomena, 

AIMP w i l l  study the lunar  grav i ta t iona l  f i e l d  and the weak 

lunar  ionosphere t o  better understand the space environment 

of t h e  Moon. 
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The payload cons is t s  of s i x  s c i e n t i f i c  experiments, two 

passive experiments, and one engineering experiment -- a solar 

c e l l  damage study. 

University of California,  the S ta t e  University of Iowa, Stanford 

University, the Massachusetts I n s t i t u t e  of Technology, and N A S A ' s  

Ames Research Center and Goddard Space F l i g h t  Center, 

These were provided by s c i e n t i s t s  from the 

Wherever possible ,  handling of a l l  spacecraf t  components -- 
as well as the f u l l y  assembled spacecraf t  -- has been under 

s t r i c t  cleanroom conditions. I n  addi t ion,  every e f f o r t  has 

been made t o  make AIMP the  most magnetically clean spacecraf t  

ever  launched by the United States .  

Two anchored IMP spacecraf t  are present ly  programmed by 

NASA. Three regular  IMPS have been launched. Each of them 

has contr ibuted valuable s c i e n t i f i c  information, 

Data obtained by AIMP and regular IMP spacecraf t  are 

a l s o  use fu l  i n  determining the rad ia t ion  l e v e l s  t o  be expected 

d u r i n g  Apollo flights t o  the Moon, as w e l l  as aiding i n  the 

eventual  development of a so la r  f lare predict ion capabi l i ty  

f o r  that program. Moreover, r e s u l t s  from the AIMP prcgrm 

can be expected t o  contr ibute  t o  fu tu re  space explorat ion er- 

f o r t s  by uncovering new phenomena' t o  be invest igated,  

AIMP and IMP spacecraf t  are  part  of the s c i e n t i f i c  space 

explorat ion program conducted by N A S A ' s  Office of Space Science 

and Applicat ions . 
-more- 
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ProJect technical management for both programs is directed 

by the Qoddard Space Flight Center, Greenbelt, Md. The design, 

fabrication and experiment integration of these spacecraft is 

conducted at Wdard with limited contractor support. 

END OF QENEWU RELEASE 

(BACKGROUND INFORMATION FOLLOWS) 

-more- 
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Physically, the 206-pound AIMP resembles Qoddard-designed 
and b u i l t  Interplanetary Monitoring Platform (IMP) Spacecraft. 
The notable exception is that AIMP has a retromotor located 
i n  the top of' its octagon-ahaped main body, whereas the 
standard IMP series carried a ball-shaped rubidium vapor 
magnetometer at  tho end of an extendable pole In  thicr location. 
Also, the tranrmitting €UlteII!Ia8 were moved nearer t o  the 
outer edge of the main body top cover. Other'than these 
differences the spacecraft are practically ident ical  i n  phy- 
s ical  makeup. L i k e  IMP spacecraft, AIMP is a l so  spin- 
ntabllired In orbi t .  

Individual component locations In the AIMP 28-inch- 
diameter =in base were determined by the look angles needed 
by the experiments, the thermal dissipation needed, as well 
as epacecraft w e i g h t  balance. 

The heat-producing transmitter and prime converter are 
positioned a t  opposite sides of the main body i n  order that 
heat generated by these components would be conducted away 
through the honey-comb aluminum bottom ahelf of the apace- 
craf t . 

The A I M P  telemetry data system consists of a prime en- 
coder, a d i g i t a l  data  processor, and needed programmer 
functions. 
blank) PPM (pulse frequency modulation) transmission w i t h  16 
leve l  d i g i t a l  oscil lators.  

A l l  d i g i t a l  and "sync" frequencies are crystal-controlled. 
The basic accumulator can handle 16 b i t s  of d i g i t a l  data .  
The bit rate for d i g i t a l  data is 25 b i t s  per second while that 
f o r  analog data is  43 b i t s  per second. 

The encoder uses the so-called burst-burst (no 

Programmer functions include undervoltage sensing and 
power turn-off for battery charging, fourth stage f i r ing  and 
separation timers, magnetometer f l ipper  timer operations, and 
fourth stage burn t i m e  indication. 

The telemetry communications system consists of a com- 
bined range and range ra te  and telemetry transmitter system 
w i t h  a redundant command receiver and decoder t o  maximize 
retro-motor f i r i n g  and separating probabili t ies.  The trans- 
m i t t e r  is PFM-PM and radiated power w i l l  be a t  leas t  six 
watts--capable of transmitting signals to  Earth from lunar 
distances. 

-more - 
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The spacecraft prlmary power agstea consist8 of four 
solar  paddles supplying an average power of 43 watta, a 
shunt voltage regulator c i r c u i t  and a laAH s i l v e r  cadmlum 
battery. The 1OAE battery should allow apacecraft operation 
i n  extended shadows of up t o  2.5 t o  3 hours. 

AIMP a l so  carr ies  an optical  aspect system capable of 
sensing the Moon and the Sun and determining the spin axis 
Sun angle t o  plus o r  minua 5/10th8 of a degree. 

The flight path f o r  the AIMP 1~l8810n w i l l  be the f i r a t  
traJectory In the hlatory of rocketry which does not require 
a mid-courae maneuver t o  achieve lunar orbit .  

The fl ight parameters are 80 stringent that Delta Number 
39 must attain a fl ight velocity t o  within one third of one 
percent. To achieve the proper orbi t ,  D e l t a  w i l l  be shoot- 
at a target w e l l  ahead of the Moon. 
Insertion should occur 72 hours after l i f t o f f ,  about 3,000 
m i l e s  ahead of the Moon, at  which tinre the retro-motor w i l l  
be fired. 

If al l  goes w e l l ,  o rb i t a l  

This launching w i l l  a l so  mark one of the shortest  launch 
windows, three minutes, in American space launchings. The 
window is four days In early Ju ly  and only three days i n  the 
latter part of July. 

The launching w i l l  be from Launch Complex 17, Pad A, 
and w i l l  be the 39th flight for the reliable space booster. 
To date, Delta has achieved orb i t  35 times out of 38 attempts. 

It w i l l  be the fourth flight for  N A S A I s  Thrust Augmented 
Improved D e l t a  which has the capabili ty of hurling almost 
three tlmes more weight I n t o  orb i t  than the earlier Deltas. 

The 80-po~nd retromotor to  be used i n  the AIMP Mission 
I s  a Thiokol Chemical Company m-m-458 solld-fuel rocket. 
Its purpoee is t o  decelerate the spacecraft as it approaches 
the Moon t o  a velocity slow enough to allow It to  be 
captured by the Moon's gravitational field. 

v ic in i ty  w i l l  be determined a t  the Goddard AIMP Control Center 
about f ive  o r  six hours after launching. N o m i n a l  burn time 
of the motor I s  20 t o  22 seconds. About two hours after burn- 
out the retromotor w i l l  be separated from the apacecraft 
ei ther by ground command or by an automatic je t t i son  system. 

T3me of f i r i n g  the 916-pound thrust  motor i n  the Moon's 

-more-  
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EXPERIMENTS 

Magnetic Field Experiments 

The basic device for  measuring magnetic fields I s  the 
laagnetomter. 
variety--are carried the A113P. They were conta?l?mted 
by the USA Amea Research Center and the MASA d)oddard Space 
P l i g h t  Center. 

Two magnetoopeters--both of the fluxgate 

The Aaes lrlaffne tometer, This device consists of a boom- 
mounted sensor uni t  1 ocated about seven f ee t  f'mm the center 
of the AIHP. Elec~ronlcs  fo r  the device are mounted In the 
ma- body, It consists of three orthogonally-31~ntntd flux- 
gate sensors, two of which are mounted perpendicular to the 
spacecraft spin axis and one parallel to the spin ( u i 8 .  
flipper system w i l l  rotate the two aensom about 90 degrees 
each day t o  permlt calibration of the sensor which I 8  parallel 

A 

t o  the Spin &Xis. 

'phis very sensit ive device w i l l  be able to  measure 
spatial and tempera1 variations of Interplane- and lunar 
magnetic fields In  ranges of f r o m  ,2 to 200 -8, 

The Qoddard Mappt etoaeter. This device is also boor-ioanted 
and l a  a thre e-component fluxgate device with a fl ipper _ _  
mechanism, 

The sensor8 are arranged so that one is parallel to the 
spacecraft spin axis and two are perpendicular t o  the spin 
axis, A fl ipper device reorients the array every 24 hours 
by rotat ing two aensors about 90 degrees to pemlt calibration. 

me dsnampic measuring range of thi8 magnetometer is 64 
In  addition to compl&tentiag the Ames device In gammas, 

laeasuring interplanetarg and lunar magnetic fields, the 
Goddard laagnetomter is designed t o  obtain Information on the 
interaction of the solar wind with the lunar magnetic field. 

Radiation Experiments 

Three different  radiation monitoring experinrents w i l l  be 
flown on the first A M P ,  They Include an energetic particles 
experlment designed by the University of California; an 
electron and proton experiment from the University of Iowa; 
and a thermal ion and electron experiment from the Qsddard 
Space Pl-t Center, 

-more - 
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Energetic Par t ic les  Ekpe rinent. 
Bniversits  of Calif ornla a t  Be rkeles. t h i s  experiment has 

bs lgned  and b u i l t  by the 
- _  - 

the following objectives: 

* Meaaure~~ent of low energy solar electrons. 
electron8 w i t h  energies of 40 KeV w e r e  discovered being 
emitted from solar flares. 
information on solar and Interplanetary correlations of 
them particles,  their  energy and 8-t-l diatrlbution. 

Recently, 

This experiment w i l l  provide more 

* The study of energetic electron fluxes In the geo- 
magnetic ta i l  of the Earth% magnetosphere. From Explorer 
XVIII (IMP I) measurements it was found that isolated fluxes 
of hlgh energy electrons occasionally appear i n  the geo- 
magnetic tail. 
detemlnlng how these electron "island" fluxes originate and 
what significance they have In  re lat ion to other phenomana 
In this region of apace. 

It is hoped data f r o m  A I H P  w i l l  help In 

* L o w  energy solar flare protons measurements w i l l  be 
conducted and the tlme history of these events obtained in 
deta i l .  

* An ion chamber Included with the experiment w i l l  pro- 
vide a monitor of the galactic cosmlc ray intensi ty  and of 
solar protons above 12 MeV. 

Electron8 and Protons Experislent, Contributed by the Univer- 
sity of Iowa, the basic objectives of t h i s  experiment are to: 

* Study the spatial, temporal and angular dist r ibut ion 
of electrons w i t h  energies exceeding 40 KeV In the magneto- 
spheric w a k e  of the Earth a t  distances up t o  60 Earth radii. 

* Search for electrons with energies exceeding 40 KeV 
In  the w a k e  of the Moon, and to  conduct a detailed study of 
their  distribution, i f  In  fact, Intensi t ies  of t h i s  level 
are detected. 

* S t u d y  the Incidence and intensi ty  of low-energy solar 
cosplic rays versus time profile (protons and alpha par t ic les  
separately) In interplanetary space, and determine their  
energy spectra and angular distribution. 

* Study solar  X-Rays In  the 0-14 A n g s t r o m  range. 

The exper-nt consists of a ser ies  of three electron 
devices having different view angies, 

-more - 
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Thermal Ion and Electron Experiment. 
the Goddard Space Pl ight  C enter, t h i s  

Designed and bu i l t  by 
experiment has the 

following objectives: 

* To measure low energy electrons and ions i n  the 
vicini ty  of the Moon. 

To detect the presence or  absence of a lunar magneto- 
sheath and/or shock front. 

* To obaerve the flow of  the solar  wind around the Moon. 

* To make a comparison with data from the MIT plasma 
probe to determine If the observed electron high energy com- 
ponent as measured by an Integral  spectrum experiment can be 
interpreted i n  terms of solar wind electron temperature and 
number density. 

The sensor f o r  this  experiment is also of the Faraday 
cup variety. 

Solar Wind Experiment 

Plasma Probe. The single solar w i n d  experiraent onboard 
A D P  I s  called a plasma probe. 
~ s a a c h u s e t t s  In s t i t u t e  of Technology and is intended t o  
measure the following phenomena: 

It was provided by the 

* Angular distribution of the t o t a l  proton flux In the 
equatorlal  meridian plane of the spacecraft. 

* Energy distribution of the proton flux a t  o r  near the 
same angle as the peak of the t o t a l  proton flux. 

The sensor, a F'araday Cup, I s  mounted w i t h  Its direction 
of view a t  right angles t o  the spin axis of  the spacecraft. 
As It ro ta tes  w i t h  BIIIP, the variation of the signal with 
tinre w i l l  be deteralned by the directional characterist ics 
of the plasma in the equatorial plane and by the angular 
acceptance function of the sensor i tself .  'Phe experinsent 
w i l l  measure the energy spectrum and angular distribution of 
the proton and electron flux of the plasma In the range of 
100 MeV t o  5 KeV. 

Passive Expe rlments 

and range-rate signals as data sources t o  study selenodesy-- 
the physical geography of the Moon-and propagation of lunar 
ionosphere radio waves. They consiat of the following: 

'Phe AIMP passive experiments w i l l  use telemetry and range 
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* A Stanford University study t o  analyze the spacecraft 

telemetry signal and determine the ef fec ts  of the lunar 
ionosphere on radiowave propagation. 

analyze variations i n  the range and range-rate tracking data 
to  obtain selenodetlc Information. 

* A University of California (Los Angeles) study w i l l  

Solar C e l l  Damage Ekperiment 

The solar-cell  damage study is a aoddard Space Fllght 
Center engineering experiment which w i l l  provide information 
on radiation damage t o  solar  ce l l s  and solar-cell  cover glass 
of varying thicknesses and oompositions, as w e l l  as on the 
protection afforded so lar  ce l l s  by va,rious types of cover 
glass. 

A n  area on the spacecraft main body w i l l  carry a panel 
of four groups of sixteen one-by-two centlmeter n-on-p s i l icon  
solar cel ls .  One group of ce l l s  w i l l  be unshlelded. The 
second w i l l  have an Integral  25-micron cover glass. The 
third w i l l  have a s i x - m i l  fused s i l i c a  cover glass. 
group w i l l  have a six-mil microsheet cover. 

The fourth 

!€Re sixteen so lar  c e l l s  composing each group w i l l  be 
series-connected to  a 60-ohm precision res i s tor  of the alae 

conditions with normal illumination. The solar  c e l l s  selected 
a re  production items of a type which have undergone exten- 
s ive laboratory testing t o  determine electron and proton 
effects .  Therefore, output variations among aolar-cell 
groups can be related to  solar-cell  o r  solar-cell  cover-glass 
damage. A thermistor imbedded i n  the solar-cel l  panel j u s t  
under the c e l l s  w i l l  monitor variations i n  experiment 
temperature. 

required t o  produce a 4.0- t o  4 . 5-volt output under 11 space" 

To assure experiment accuracy, the c e l l  groups w i l l  be 
cal ibrated for  illumination, angle of incidence, and t e m -  
perature effect ,  both a f t e r  environmental testing ard before 
f l i gh t .  

-more- 
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THE DELTA LAUNCH ROCKE!T 

The AIMP will  be launched by NASA's Improved Delta rocket. 

The launch vehicle, Including a thrust-augmented Thor first 
atage, the enlarged D)r:lta second stage, and the FU-4 th i rd  stage, 
is known as the Thrus';-Aqptented Improved Delta (TAID). 

Delta project laanagement l r  directed by the Qoddard Space 
Pllght Center, Greenbelt, Md. The Douglsa Aircraft Co., Santa 
Xonlca, Calif ., I s  the prinre contractor. 

Delta S ta t i s t i c s  

The three-stage Delta f o r  the AIMP mission ha8 the  follow- 
ing character is t ics  : 

H e i g h t :  92 fee t  (Includes shroud) 

Maximm Mameter: 8 feet (without attached 8011dS) 

Llftoff Weight: about 75 tons 

Liftoff Thrust: 333,820 pounds (Including atrap-on sol ids)  

F i r s t  S e (liquid only): Modified Air Force Thor, pro- 
duced y + ug as Aircraft &., engines produced by Rocketdyne 
Mvislon of North American Aviation. 

Diameter: 8 feet 

H e i g h t :  51 feet 

Propellants: RP-1 kerosene is used as the f u e l  and l iqu id  
oxygen (LOX) is u t i l i zed  as  the oxidizer. 

Thrust: l72,OOO pounds 

Weight: Approxisately 53 tone 

Strap-on Solids: Three sol id  propellant Sergeant rockets 
produced by the Thi okol kemical Cow. 

Mameter: 31 inches 

Height: 19.8 fee t  

Uelght : 27,510 pounds (9,170 each) 

Thrust: 161,820 pounds (53,940 each) 

-more- 
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: Produced by the Douglas Aircraft  Co., 
u t i l i z  %%== erojet-Qeneral Corp, ~~110-118 propulsion system; 
maJor contractors f o r  the auto-pilot include Minneapolls- 
Honeywell, mco, Texas IW$.l?inaent8, b C . ,  and Electrosolids &rp. 

Propellants: Liquid -- U n s y ~ e t r l c a l  methyl €#rdrarlne 
(UIUH) f o r  the fuel and Inhibited Red Fuming Nitric Acid f o r  
the oxidizer, 

Mameter: 

H e i g h t :  16 feet 

Weight : 

4.7 feet (caapared t o  2.7 feet fo r  the earlier 
Deltas) 

63 tons (compared t o  23 tons f o r  the earlier 
Deltas) 

Thrust : about 7,800 pound8 

Guidance: Western Electric Co. 

Third Stage: United 'pechnology mrp., FW-4 

Fuel : aolid propellant 

Weight: about 660 pounds 
Length: about 62 Inches 

Mameter: 19.6 Inches 

AIMP PROJECT OFFICIALS, EXPERIMENTERS, 

NASA Headquarters 

Dr. Homer E. N e w e l l ,  Associate AdminSrator fo r  Space 
Science and Applications. 

Jesse E. Mitchell, M r e C t w ,  Physics and Astronomy Prugrams. 

Frank W, Oaetano, Program Manager. 

Dr. A. Schardt, Program Scientist ,  

Theodrick B, Norris, Delta Program Manager. 

-more- 
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ooddard Space Fllght Center 

Paul 0. Marcotte, ProJect Manager. 

Jeremiah J. Hadden, Aaeistant ProJect Manager. 

Dr. N o m  F. He88, Project Scientist .  

Jobn J. &ala, Project Coordinator. 

X e r r i c k  E. Sham, Tracking and Data Scientist .  

W i l l i a m  B. Schindler, Delta Project Manager. 

llennedy Space Center 

Robert H. Gray, Assistant Mrector, Umnanned Launch 
Operations, Kennedy Space Center. 

Experinrenters 

Dr. IC. A. Anderson, University of California (Berkeley) 
Energetic Par t ic le  Flux. 

Dr. James A. Van Allen, University of Iowa 
Electrons and Protons. 

Dr. H. S. Bridge, Massachusetts I n s t i t u t e  of Technology 
Plasma Probe. 

Dr. Charles P. Sonett, NASA Ames Research Center 
Magnetmeter . 
m.  orm man F. Ness, NASA ooddard Space Flight Center 
Magnetometer. 

Qideon P. Serbu and Dr. w e n e  J. Waier, NASA Qoddard 

Thermal Ion and Electron. 
Space Flight Center 

I&. A. M. Peterson, Stanford Universi ty  
Lunar Ionosphere and Radiowave Propagation 
(Passive experiment using spacecraft telemetry signal)  

~)r. W. M. )laula, University of California (LOB Angeles) 
Selenodetic Studies (Passive experiment based on analysis 
of range and range-ratt tracking data) 

Luther W. Sllfer, Jr., NASA Qoddard Space Pllght Center 
Solar Cell Dermage. 
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Mad or Contractors 

EId. 
Aerospace Division, Westinghouse Electric Corp., Baltimore, 

Space Integration. 

Douglas Aircraft Co., Santa Monica, Calif. 
Delta Rocket. 

Thiokol Chemical Corp., Elkton, Hd. 
Thiokol TE.M.458 Retro Motor. 

-more- 
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A m  FACT SHEET 

Launch: Four-day launch window (three minutes each day) be- 
ginning June 30, 1966, at  Launch Complex 17, Cape 
Kennedy, Fla. 

hunch Rocket: Thrust Auepented Improved Delta (TAID), with 
. Thlokol retroaaotor mounted i n  base of space- 

c r a f t  t o  achieve lunar orbi t .  

N o l a l n a l  hmar Orbit: Apolune: 4 OOO s t a tu t e  miles 
Perilune: s t a tu t e  m i l e s  
Per iod:  10 hours 
Inclination: 175 degrees retrograde 

Alternate Orbit : 

Apogee: W0,OOO s t a tu t e  milee 
Perigee: 24,000 s t a t u t e  miles 
Per iod :  More than two  weeks 

Design Ufetire: Six months 

Spacecraft Weight: 206 pound6 including retromotor, with about 

Blain Structure:  

20 pounds of experiments. 

Octagon shape, 28 inches by 28 inches, 34 Inches 
hlgh ( f r o m  top of t h i r d  stage adapter t o  top of' 
retromotor) . 

Appendages : Four rectangular-rshaped so la r  panels. 
Four transmitting antennas, 16 inchee long. 
Two hinged magnetmeter booms about six feet long. 

Power Syatea: Power Supply: Solar cells mounted on four panels 
t o  supply minimum average pouer 
ranging from 49 t o  66 watts with 
one silver cadmium bat te ry  capable 
of supplying 45 watts of power f o r  
three and one-half hours. 

Voltage: 19.6 vo l t s  
Power Requirements: 45 watts average 

Camraunications and Data-Handling System : 

Telemetry: Pulsed-frequency modulation pulse-modulated 

Transmitter: 

Encoder: 

(PBM-PM) 
Seven watt output a t  a frequency or 136.020 mc.  

PFM with digital data processor (DDP) for accumu- 
l a t ion  and storage of data. 

-more- 
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Tracking M d  mta-Acquisition Statio-: 

TracWnq: 

Telmetry : 

Space Tracking and Data 
Acquisition Network 
(STAW) operated by 
Goddard Space Flight 
Center nith primary sta- 
tions located at:  

Carnarvon, Australia 
Santiago, Chile 
Tanarmarivc, Malagasy 
Ronman, b r t h  Carolina 

Jcano, Nlgeria 
Tanamrlve, Halagasy 
Johannesburg, Republic of South Africa 
Santiago, Chile 
orroral, Auatralla 
Rowmn, North Carolina 
Fairbanks, Alaska 
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